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C57)Abstract: 

PROBLEM TO BE SOLVED: To easily and accurately position 
semiconductor elements with respect to cooling fins and to easily 
miniaturize a semiconductor stack. 

SOLUTION: Semiconductor elements 20 are arranged at areas 
constituted by first to third cooling fans 12, 14 and 16 via insulating 
members 18. An aperture 34 for fitting each element 20 is formed 
on each member 18, and the elements 20 can be positioned on 
desired parts accurately only by positioning the members 18 on the 
fins 12. 14 and 16 using a clamp bolt 26 as a reference. 
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* NOTICES * 
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damages caused by the 



responsible for any 

use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] While carrying out the laminating of two or more cooling fins by which the passage for cooling 
media is formed in the interior, and the flat semiconductor device by turns and pinching by the holddown 
member from the direction both sides of a laminating To said cooling fin which is the semi-conductor stack 
which fixes between said holddown members in one by the clamping bolt, and adjoins mutually Between said 
cooling fins which the outlet and inlet port of said passage for cooling media counter, are prepared along the 
direction of a laminating, and adjoin mutually While an insulating member equipped with opening of the same 
configuration as the appearance configuration of said semiconductor device, the pore in which said clamping 
bolt is inserted, and the connection path which opens said outlet and said inlet port for free passage is arrangec 
Said cooling fin is a semi-conductor stack characterized by surrounding said outlet and said inlet port, forming 
slot, and equipping said slot with a seal member [ elasticity / insulating member / said ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor stack which fixes between said holddown 
members in one by the clamping bolt while it carries out the laminating of two or more cooling fins by which 
the passage for cooling media is formed in the interior, and the flat semiconductor device by tums and pinches 
them by the holddown member from the direction both sides of a laminating. 
[0002] 

[Description of the Prior Art] For example, the semi-conductor stack used for a welding transformer etc. is 
constituted so that pressurization pinching of the flat semiconductor device may be carried out among two or 
more cooling fins, and it has cooled the heat generated from said semiconductor device through the cooling 
water (cooling medium) which flows the passage in said cooling fin. 

[0003] In this kind of semi-conductor stack, since the channels of each cooling fin were connected by the rubt 
hose, while the amount of [ of said rubber hose ] bend projected greatly from the side face of said cooling fin 
and said whole semi-conductor stack was usually enlarged, the fault of being easy to generate a crack etc. was 
in a part for the bend of this rubber hose. 

[0004] Then, in order to avoid this kind of fault, the semi-conductor stack equipment which various proposals 
are made, for example, is indicated by the patent No. 2529628 official report is known. With this conventional 
technique, as shown in drawing 5 , while the laminating of a semiconductor device 1 and the water-cooled fin 
is carried out, the connection short pipe 3 is connected to communicating pore 2b of passage 2a for cooling 
prepared in each water-cooled fin 2. The connection short pipe 3 has adopted the double tubing structure whei 
the coat of the strong proof-pressure tubing 3b was carried out as the outside of inner-tube 3a formed for the 
flexible material. It is supposed that the part into which the rubber hose for cooling water flows becomes 
unnecessary, and is bulky does not exist by this, and miniaturization of the whole equipment is attained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, since 
the activity which accumulates these is done arranging a semiconductor device 1 and the connection short pipt 
3 between water-cooled fin 2 comrades, the assembly activity of the whole semi-conductor stack equipment is 
fairly difficult. Especially, positioning of the semiconductor device 1 to the water-cooled fin 2 is difficult, for 
example, when it shifts from the location corresponding to passage 2a for cooling by which said semiconductc 
device 1 was formed in said water-cooled fin 2 and fixed, the problem that the cooling effectiveness of a 
semiconductor device 1 will fall is pointed out. 

[0006] While this invention solves this kind of problem and positioning a semiconductor device simply and 
with high precision to a cooling fin, it aims at offering the semi-conductor stack which can attain a 
miniaturization easily. 
[0007] 

[Means for Solving the Problem] In the semi-conductor stack concerning this invention, the outlet and inlet pc 
of the passage for cooling media are countered and established in the cooling fin which adjoins mutually alonj 
the direction of a laminating, and while an insulating member is infixed between said cooling fins which adjoi 
mutually, said insulating member is equipped with opening of the same configuration as the appearance 
configuration of a semiconductor device, the pore in which a clamping bolt is inserted, and the connection pat 
which opens said outlet and said inlet port for free passage, fiirthermore, a cooling fin surrounds an outlet and 
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an inlet port, and forms the slot, and a seal member [ elasticity / insulating member ] equips said slot with it - 
having — said outlet, a connection path, and said inlet port — liquid ~ it is maintaining densely, 
[0008] Then, where a semiconductor device is fitted in opening of an insulating member, a clamping bolt is 
inserted in the pore of this insulating member after said insulating member and cooling fin pile up. For this 
reason, while a cooling fm and an insulating member are fixed in one through a clamping bolt, said insulating 
member is positioned by said cooling fin on the basis of said clamping bolt. 

[0009] It becomes possible to be able to arrange in the part of a request of a semiconductor device of a cooling 
fin with high precision and certainly, and to raise the cooling effectiveness of said semiconductor device 
effectively by the easy activity, by this. And the outlet and inlet port of a cooling fin which adjoin mutually ca 
be made to open for free passage certainly by the connection path of an insulating member on the basis of a 
clamping bolt. 

[0010] Furthermore, since a semiconductor device is inserted in opening of an insulating member, while the 
protection against dust of this semiconductor device is made effectively, the connection path of said insulating 
member is certainly open for fi-ee passage at the outlet and inlet port of a cooling fin. Therefore, a configuratio 
can be simplified and, moreover, the miniaturization of the whole semi-conductor stack is attained effectively. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the decomposition perspective view of the semi-conductor stack 
10 concerning the 1st operation gestalt of this invention, and drawing 2 is the outline transverse-plane 
explanatory view of said semi-conductor stack 10. 

[0012] While the semi-conductor stack 10 is equipped with the semiconductor device 20 arranged through an 
insulating member 18 between the 1st the 3rd cooling fm 12, 14, and 16 and said 1st [ the ] thru/or the 3rd 
cooling fin 12 and 14 of a short configuration, and 16 The 1st and 2nd support plates (holddown member) 22 
and 24 are arranged fi-om the direction (direction of arrow-head A) both sides of a laminating, and two or mor< 
clamping bolts (4 [ for example, ]) 26 are fixed in one between said 1st and 2nd support plates 22 and 24. 
[0013] The passage 28 for cooling media (for example, cooling water) is formed in the interior, and inlet-port 
28a of this passage 28 is carrying out opening of the 1st cooling fin 12 to side-face 12b of said 1st cooling fin 
12. Opening of the outlet 28b of passage 28 is carried out to field 12a of the 1st cooling fin 12 which counters 
the 2nd cooling fin 14. While the 2nd cooling fm 14 establishes the passage 30 for cooling media in the interic 
and inlet-port 30a of this passage 30 is prepared in field 14a which counters field 12a of the 1st cooling fin 12, 
outlet 30b of said passage 30 is formed in field 14c which counters the 3rd cooling fin 16, 
[0014] Similarly, the passage 32 for cooling media is formed in the interior of the 3rd cooling fin 16, and whil 
being formed in field 16a to which inlet-port 32a of this passage 32 counters the 2nd cooling fin 14, outlet 321: 
of said passage 32 is carrying out opening to side- face 16b of said 3rd cooling fin 16. The pore 33 for insertinj 
a clamping bolt 26 is formed in the four comers of the 1st thru/or the 3rd cooling fin 12, 14, and 16. 
[001 5] The insulating member 18 has tabular [ which was formed with the resin system ingredient ], and the 
opening 34 of the same configuration as the appearance configuration of a semiconductor device 20 is formed 
in the center section. The pore 36 for being located in a way outside opening 34 and inserting a clamping bolt 
26 is formed in the four comers of an insulating member 18. Corresponding to a position, penetration formatic 
of the connection path 38 for opening outlet 28b of the 1st cooling fin 12, inlet-port 30a of the 2nd cooling fin 
14, and outlet 30b of said 2nd cooling fin 14 and inlet-port 32a of the 3rd cooling fin 16 for firee passage, 
respectively is carried out at this insulating member 18. 

[0016] As shown in drawing 3 , outlet 28b and inlet-port 30a are surrounded in the fields 12a and 14a of the 1: 
and 2nd cooling fins 12 and 14, circumferential grooves (slot) 40 and 42 are formed in them, and said 
circumferential grooves 40 and 42 are equipped with O ring [ elasticity / insulating member / 1 8 ] (seal 
member) 44. Outlet 30b and inlet-port 32a are surrounded in side-face 14c of the 2nd cooling fin 14, and field 
16a of the 3rd cooling fin 16, circumferential grooves (slot) 46 and 48 are formed in them, and said 
circumferential grooves 46 and 48 are equipped with O ring [ elasticity / insulating member / 18 ] (seal 
member) 50. 

[0017] Electric insulating plates 52 and 54 are infixed in the 1st and 3rd cooling fins 12 and 16, and the 1st an 
2nd support plates 22 and 24 are arranged at them. The 1st and 2nd support plates 22 and 24 consist of stainle: 
steel (JIS SUS), and the pore 56 for inserting a clamping bolt 26 is formed in the four comers of this 1st suppc 
plate 22. The major diameter crevice 58 is formed in the center of the 2nd support plate 24, and a disk spring ( 
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is arranged in this crevice 58. The **** hole 62 which the tip of a clamping bolt 26 screws is formed in the foi 
comers of this 2nd support plate 24. The pore 64 for inserting a clamping bolt 26 is formed in the four comers 
of electric insulating plates 52 and 54. 

[0018] Next, the activity which assembles the semi-conductor stack 10 constituted in this way is explained. 
[001 9] First, after a semiconductor device 20 is inserted in the opening 34 of an insulating member 1 8, this 
insulating member 1 8 is arranged between the 1st cooling fin 12 and the 2nd cooling fin 14 and between the 3 
cooling fm 16 with said 2nd cooling fin 14. Then, electric insulating plates 52 and 54 are infixed in the directi< 
both sides of a laminating of the 1st and 3rd cooling fins 12 and 16, and the 1st and 2nd support plates 22 and 
24 are arranged in them. In this 2nd support plate 24, the disk spring 60 is arranged in the crevice 58. 
[0020] Subsequently, a clamping bolt 26 is inserted in the pore 33 formed in the 1st thru/or the 3rd cooling fin 
12, 14, and 16 from the pore 56 of the 1st support plate 22, the pore 36 formed in each insulating member 18, 
and the pore 64 formed in electric insulating plates 52 and 54 in one. Furthermore, when the point of a clampi: 
bolt 26 screws in the **** hole 62 currently formed in the 2nd support plate 24, the semi-conductor stack 10 i 
attached in one. 

[0021] And in case a semiconductor device 20 is cooled at the time of use of the semi-conductor stack 10, as 
shown in drawiiTg^ 3 , cooling media, such as cooling water, are introduced into inlet-port 28a formed in side- 
face 12b of the 1st cooling fin 12. This cooling medium is introduced into the connection path 38 of an 
insulating member 18 from outlet 28b through the passage 28 formed in the interior of the 1st cooling fin 12, 
and is introduced into the passage 30 of the 2nd cooling fin 14 through inlet-port 30a which is open for free 
passage to this connection path 38. A cooling medium is introduced into inlet-port 32a through the connection 
path 38 of an insulating member 18 from outlet 30b of passage 30, and is discharged outside from outlet 32b 
through the passage 32 of the 3rd cooling fin 16. 

[0022] In this case, with the 1st operation gestalt, where a semiconductor device 20 is inserted in the opening 
of an insulating member 18, this insulating member 18 is arranged between the 1st cooling fin 12 and the 2nd 
cooling fin 14 and between said 2nd cooling fin 14 and 3rd cooling fin 16, and a clamping bolt 26 is inserted i 
the pore 36 of said insulating member 1 8. 

[0023] For this reason, an insulating member 18 is positioned to the 1st thru/or the 3rd cooling fin 12, 14, and 
16 on the basis of a clamping bolt 26, and the semiconductor device 20 by which inserts in the opening 34 of 
said insulating member 18, and positioning maintenance is carried out is positioned to said the 1st thru/or 3rd 
cooling fm 12, 14, and 16. 

[0024] Thereby, in the 1 st operation gestalt, with an easy configuration, a semiconductor device 20 can be 
arranged with high precision and certainly to the 1st thru/or the 3rd cooling fm 12 and 14, and the part of a 
request of 16, and the effectiveness of becoming possible to raise the cooling effectiveness of said 
semiconductor device 20 effectively is acquired. 

[0025] Furthermore, in the semi-conductor stack 1 0, since a semiconductor device 20 is inserted in the openin 
34 of an insulating member 1 8, when it uses for a welder, while preventing that a spatter adheres to said 
semiconductor device 20 etc. secures protection- against-dust nature effectively, the passage for cooling will b- 
continuously constituted in the semi-conductor stack 10 through the connection path 38 established in said 
insulating member 1 8, For this reason, while the single insulating member 18 can be equipped with the 
protection-against-dust function of a semiconductor device 20, and the passage formation ftinction for cooling 
and simplifies a configuration effectively, the advantage that the miniaturization of the semi-conductor stack 1 
whole is attained is acquired. 

[0026] As shown in drawing 3 , by the 1st and 2nd cooling fins 12 and 14, outlet 28b and inlet-port 30a are 
surrounded, circumferential grooves 40 and 42 are formed, and said circumferential grooves 40 and 42 are 
equipped with O ring [ elasticity / insulating member / 1 8 ] 44 further again. Therefore, it becomes possible nc 
to reveal a cooling medium from between the 1st and 2nd cooling fins 12 and 14 and insulating members 18, 
and to secure desired fluid-tight nature with an easy configuration. 

[0027] some welding transfonners 82 by which the semi-conductor stack 80 which drawing 4 requires for the 
2nd operation gestalt of this invention was attached — it is a cross-section front view. In addition, the same 
reference mark is given to the same component as the semi-conductor stack 10 concerning the 1st operation 
gestalt, and the detailed explanation is omitted. 

[0028] The welding transformer 82 is equipped with the cut core 84 of the pair which consists of a laminating 
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steel plate, and the primary coil 86 and the secondary coil 88 are twisted around this cut core 84. The edge 90 
the 2nd cooling fin 14 is being fixed to the edges 88a and 88b by the side of minus of a secondary coil 88, 

respectively. 

[0029] The semi-conductor stack 80 is constituted by bilateral symmetry on both sides of the central electric 
insulating plate 54, and the electrode plate 92 is connected with the 1st and 3rd cooling fins 12 and 16 which 
make a pair, respectively in one. The output terminal section 94 by the side of plus is formed in the edge of thi 
electrode plate 92. By the welding transformer 82, the output terminal section 96 by the side of minus is 
formed, and the welding gun arm which is not illustrated is connected to the output terminal section 94 and th< 
output terminal section 96. 

[0030] Thus, with the 2nd operation gestalt constituted, it is pinched by the 1st thru/or the 3rd cooling fin 12, 
14, and 16 to which four semiconductor devices 20 make a pair in the direction of a laminating (the direction < 
arrow-head A), respectively, and puts on it. Since each semiconductor device 20 is held and arranged at an 
insulating member 1 8 in that case, it can position easily for the location of a request of said semiconductor 
device 20, and with high precision, and the same effectiveness as the 1st operation gestalt is acquired — the 
cooling effectiveness of said semiconductor device 20 improves effectively. 

[0031] Especially in the semi-conductor stack 80 equipped with many (for example, four pieces) semiconduct 
devices 20, an assembly activity can be carried out simply at once and quickly, and there is an advantage that 
the quality semi-conductor stack 80 can be manufactured easily. 

[0032] 

[Effect of the Invention] At the semi-conductor stack conceming this invention, where a semiconductor devic* 
is fitted in opening of an insulating member, said insulating member and cooling fin pile up and said cooling i 
and said insulating member are fixed in one through a clamping bolt. Thereby, since an insulating member is 
positioned to a cooling fin on the basis of a clamping bolt, it can arrange in the part of a request of the 
semiconductor device positioned by said insulating member of said cooling fin with high precision and 
certainly, 

[0033] It becomes possible to pile up a semiconductor device and a cooling fin with high precision, and to raii 
the cooling effectiveness of said semiconductor device effectively by the easy activity, by this. 



[Translation done.] 
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DRAWINGS 



[Drawing 1 




[Drawing. 2] 



http ://w ww4. ipdl . ncipi .go .jp/cgi-bin/tran_web_cgi_ej j e 



7/6/2C 



JP,2002-343916,A [DRAWINGS] 



Page 2 o: 
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[Drawin g 5 ] 

FIG. 5 
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